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Background: As part of its effort to involve the public in the implementation of 
the Food Quality Protection Act of 1996 (FQPA), which is designed to ensure that the
United States continues to have the safest and most abundant food supply.  
EPA is undertaking an effort to open public dockets on the organophosphate
pesticides.  These dockets will make available to all interested parties documents 
that were developed as part of the U.S. Environmental Protection Agency’s 
process for making reregistration eligibility decisions and tolerance reassessments
consistent with FQPA.  The dockets include preliminary health assessments and,
where available, ecological risk assessments conducted by EPA, rebuttals or
corrections to the risk assessments submitted by chemical registrants, and the
Agency’s response to the registrants’ submissions.

The analyses contained in this docket are preliminary in nature and represent the
information available to EPA at the time they were prepared.  Additional
information may have been submitted to EPA which has not yet been 
incorporated into these analyses, and registrants or others may be developing
relevant information.  It’s common and appropriate that new information and
analyses will be used to revise and refine the evaluations contained in these 
dockets to make them more comprehensive and realistic.  The Agency cautions
against premature conclusions based on these preliminary assessments and against
any use of information contained in these documents out of their full context. 
Throughout this process, If unacceptable risks are identified, EPA will act to reduce
or eliminate the risks.

There is a 60 day comment period in which the public and all interested parties 
are invited to submit comments on the information in this docket.  Comments should
directly relate to this organophosphate and to the information and issues available in
the information docket.  Once the comment period closes, EPA will review all
comments and revise the risk assessments, as necessary.
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MEMORANDUM

SUBJECT: Pirimiphos-methyl.  (Chemical ID No. 108102/List B Reregistration Case No. 2535).
Acute and Chronic Dietary Risk Analyses.  No MRID #.  DP Barcode No. D245961.

FROM: Christina B. Swartz, Chemist
Reregistration Branch 1
Health Effects Division (7509C)

THRU: Whang Phang, Ph.D., Branch Senior Scientist
Reregistration Branch 1
Health Effects Division (7509C)

TO: Merle Sykes/Arnold Layne (PM-51)
Accelerated Reregistration Branch
Special Review and Reregistration Division (7508W)

Action Requested

In conjunction with completion of a residue chemistry chapter of the HED RED, an anticipated
residue assessment has been conducted for the organophosphate active ingredient pirimiphos-methyl.
Based on anticipated residues in commodities associated with the post-harvest use on grain, and on
toxicological endpoints selected for acute and chronic dietary exposure, both acute and chronic
dietary risk assessments should be conducted using the Dietary Exposure Evaluation Model
(DEEM™).

Toxicological Information

The HED Hazard Identification Assessment Review Committee (HIARC) met 1/12/98 to select a
dose and endpoint for acute dietary risk assessment; in addition, the committee reassessed the
reference dose (RfD) established for chronic dietary risk assessment.  Finally, the committee
addressed special sensitivity to infants and children as required by the Food Quality Protection Act
(FQPA) of 1996.  The conclusions of the Committee for pirimiphos-methyl were presented in a memo
dated 1/29/98 (J. Rowland).  In meetings conducted to assess consistency in selecting endpoints and
safety factors for all organophosphates, changes were made to the conclusions of the HIARC.  These
are summarized in the relevant sections, below.
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Acute Dietary

Two oral studies conducted in humans were selected for establishing an acute dietary endpoint and
NOEL.  The 56-day and 28-day oral toxicity studies were summarized in the Committee report.
Cholinesterase inhibition was not observed in either study prior to day 14; however, only one dose
was tested, 0.25 mg/kg/day, and it was presumed that cholinesterase inhibition could have occurred
at higher doses.  The dose selected for risk assessment (acute dietary) was the no observable effects
level (NOEL) of 0.25 mg/kg/day, based on a lack of cholinesterase inhibition up to day 7 of the study
[it was believed that cholinesterase inhibition could have occurred at higher doses].

Although the results of available developmental and reproduction studies showed no increased
sensitivity to either developing fetuses or to pups, the FQPA safety factor was retained, but reduced
to 3X, because the Committee concluded that the database was inadequate to evaluate acute delayed
neurotoxicity following a single exposure, to assess the functional development of young animals,
and, in turn, the susceptibility to infants and children, and to determine the need for a developmental
neurotoxicity study.  For acute dietary risk assessment, a margin of exposure (MOE) of 30 is
required, 10X for intra-species variation, and 3X as required under FQPA.  The acute dietary
reference dose (aRfD), modified in accordance with FQPA, is 0.0083 mg/kg body weight/day.

Chronic Dietary

In 1988, the reference dose (RfD) for chronic dietary risk assessment was selected from a 56-day oral
toxicity study in humans; the reference dose was reassessed in the 1/12/98 HIARC meeting, pursuant
to FQPA.  While the Committee selected the same dose/endpoint for establishing the RfD, the
Committee determined that the only dose tested, 0.25 mg/kg/day, should be considered a LOEL
(lowest observable effects level), rather than a NOEL, based on statistically significant plasma
cholinesterase inhibition in 3 females between days 14 and 35.

The Committee applied an uncertainty factor of 1,000, based on the retention of the 3X safety factor
as required under FQPA (see above), a 3X for a lack of a true NOEL, a 10X for intra-species
variation, and an additional 10X for data gaps (chronic toxicity in dogs, chronic
toxicity/carcinogenicity in rats, and a delayed neurotoxicity study in hens).  Therefore, based on the
LOEL of 0.25 mg/kg/day and on the uncertainty factor of 1,000X, the reference dose (RfD) for
chronic dietary risk assessment, adjusted in accordance with FQPA, is 0.00025 mg/kg/day.

Carcinogenicity

The HIARC concluded that the currently available data did not indicate a significant increase in tumor
incidence in the treated animals; however, the data were not adequate to assess the carcinogenic
potential of pirimiphos-methyl.  Pending receipt of a chronic/carcinogenicity study in rats, a dietary
risk assessment for carcinogenicity may be required.
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Residue Information

Pirimiphos-methyl is registered for post-harvest use on stored corn and sorghum grain; in addition,
products consisting of impregnated materials (ear tags) are registered for application to cattle.  For
the purpose of this assessment, the only food use for pirimiphos-methyl is the post-harvest use on
stored grain.  Anticipated residues were generated in conjunction with completion of a residue
chemistry chapter in which a tolerance reassessment summary was presented, and the status of the
residue chemistry database was summarized.

The following anticipated residues (ARs) were specified [refer to the HED residue chemistry chapter,
C. Swartz memo dated 6/1/98] for use in acute and chronic dietary risk assessments (note that % crop
treated data provided by BEAD have already been incorporated into the anticipated residues, and
therefore should not be applied during the dietary risk analysis):

Table 1.  Summary of Anticipated Residues (ARs) for Acute/Chronic Dietary Risk Assessment.

Commodity1
Reassessed

Tolerance (ppm)2
Average Residue

(ppm)3 Acute AR (ppm)4 Chronic AR (ppm)5

corn, grain 8 2.51 2.51 0.351

corn, oil 60 30.6 30.6 4.28

sorghum, grain 8 3.90 3.90 0.039

cattle, mbyp 0.02 n/a 0.04 0.000162

cattle, fat 0.02 n/a 0.04 0.000297

poultry, fat 0.02 n/a 0.04 0.000352

1 Based on available residue chemistry data, HED recommends revocation of tolerances for residues in
wheat, rice, kiwi fruit, meat (of cattle, goats, hogs, horses and sheep), milk, poultry meat and eggs, and
in milled fractions of grain.  Therefore, the commodities shown in the table [and their associated
processed commodities] are the only commodities to be incorporated into acute/chronic dietary risk
assessments.  Since residues do not concentrate in grain milled fractions (with the exception of corn
oil), the anticipated residues determined for grains should be used for these commodities in the risk
analysis.

2 The tolerance reassessment summary wa included in the HED residue chemistry chapter dated 6/1/98
(DP Barcode No. D240744).

3 Average residues in corn and sorghum grain were determined from residue trials.  The residue in corn
oil was based on the average residue in corn grain, and the average concentration factor of 12.2X for
corn oil.

4 Although HED normally uses tolerance-level residues in the acute dietary risk analysis, average
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residues can be used for blended commodities, such as grains and oil.  For livestock commodities, the
anticipated residue is higher than the tolerance since it must incorporate residues of both parent and
the des-ethyl metabolite.

5 The anticipated residues have been corrected for % crop treated (<1% for sorghum, and 15% for corn).
The % crop treated (%CT) data were generated by BEAD in conjunction with completion of the RED;
after discussion with BEAD regarding discrepancy between monitoring data and % crop treated, the
% CT for corn was revised to include treatment of food corn only.

Results

The DEEM™ Software estimates dietary exposure to pesticides in foods based on the 3-day average
of consumption data collected in USDA’s Continuing Surveys of Food Intake by Individuals, 1989-
1992.  Using toxicological parameters specified by HED’s HIARC, DEEM™ expresses dietary risk
as a function of dose through dietary exposure.  The results for pirimiphos-methyl are shown in
Tables 2 (chronic dietary risk) and 3 (acute dietary risk).

Table 2.  Chronic Dietary Risk Calculated Using DEEM™, Expressed as a Percentage of the
Chronic Dietary RfD (adjusted in accordance with FQPA).

Population Subgroup Exposure (mg/kg body wt/day) Percent of RfD

U.S. Pop - 48 states - all seasons 0.000564 226

All infants (<1 year) 0.000685 274

Nursing infants (<1 year) 0.000217 87

Non-nursing infants (<1 year) 0.000882 353

Children (1-6 years) 0.001262 505

Children (7-12 years) 0.000975 390

Females (13-19 yrs/not preg. or nursing) 0.000568 227

Males (13-19 years) 0.000714 285



5

Table 3.  Acute Dietary Risk Calculated Using DEEM™, Expressed as a Percentage of the
Acute Dietary RfD (adjusted in accordance with FQPA).

Population Subgroup
95th Percentile 99th Percentile 99.9 Percentile

Exposure % aRfD Exposure % aRfD Exposure % aRfD

U.S. pop - all seasons 0.011888 143 0.020468 247 0.035613 429

Nursing infants (<1yr) 0.007220 87 0.008961 108 0.009260 112

Non-nursing infants (<1 yr) 0.022065 266 0.042357 510 0.144424 1740

Children (1-6 yrs) 0.022578 272 0.033098 399 0.052161 628

Children (7-12 yrs) 0.016447 198 0.024378 294 0.040685 490

The results of the DEEM™ analysis indicate that both acute and chronic dietary risk exceed the
Agency’s level of concern for all population subgroups.  Examination of the commodity contribution
analysis reveals that essentially all of the chronic dietary risk is due to residues in corn commodities,
the most significant contributor being high fructose corn syrup (HFCS), at an average of 70% of the
chronic dietary risk.  Note that since there are no processing data to determine a
concentration/reduction factor for high fructose corn syrup, the anticipated residue in corn grain was
translated to HFCS in the DEEM™ analysis.  There are no data indicating whether residues actually
occur in HFCS, but HED notes that pirimiphos-methyl residues do not concentrate in corn
commodities other than oil.

Although there is no tolerance established for residues in popcorn, this commodity was included in
the analysis since the use is post-harvest on the grain, and would not preclude treatment of popcorn.
In addition, FDA monitoring data indicated that residues are likely to occur in popcorn.

Refer to the attached DEEM™ analysis for details.

Attachment: Chronic and Acute DEEM™ analyses for pirimiphos-methyl.

Secondary Review: Carol Lang/Brian Steinwand:07/16/98; Brenda Tarplee:07/13/98

cc (with attachment): Reviewer (Cswartz); Brian Steinwand (CEB1/HED, 7509C)
cc (without attachment): List B Rereg. File; SF
7509C:CSwartz:RRB1:CM2:Rm 804F:703 305 5877:07/10/98






















